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Science Systems and Applications, Inc.
NNG12HP06C
Task Order Statement of Work

Task Crder Number: CY4_03_Mod0
Task Order Title: Atmospheric Composition

1.0 Task Monitor (TM):

Name: Steven Pawson
Organization: GMAO:GMAO
Email Address: steven.pawson~1 @nasa.gov

2.0 Description of Work to be Performed

Significant changes from CY?2 to CY3:
1. Sub-Task I is scaled back.
2. Spurious QA requiremerwus are deleted.

Changes from Mod 0 CY3 to Med 1 CY 3:
1. Added travel to SPARC D'A Workshun and EOS-Awia Science Team meeting, as indicated in
red in Section 6.0 under Travel Requirements.

Change from Mod 1 CY 3 to iMod 2 CY 2:

1. Request contractor to cosrect an error in their response to Mod 1 CY 3, in which the cost for
local travel o the STARC DA workshop under Subtasks B and E was mistakenly estimaied
based on iravel to Atlanta.

Changes from (Mod 2) CY3 to CY4:

1. Subtasks C and D are eliminated. Subtask E is re-named as subtask C. .

2. A few elements of the remaining subtasks have also been eliminated. Significant changes to
the remaining elements are indicated in red.

Sob-Task A: Chemistry-Climate Medeling

This sub-task supports the GEOS Chemistry-Climate Model (GEOS CCM) in GMAGC, in
collaboration with partners at GSFC and elsewhere. il main foc: are the deselopnient and
maintenance of atmospheric chiemusiry modules in GEQYS-5, meluding the established "tinesrized
chemistry” tnodudes hasted under GOCAKT, the established Stratcheim mechunism, the evolving
CAMIL-COMEO mechanism. and the emnerging G CR-Chem mzchanism An imponaut role is
acting as "gatekecper™ for the cnemisiry-related grid components 1n GFOS-5, finchuduiyg
imegration and testing ol additional contributions that originate custide of GALA{. The
following work is needed:



Maintenance of the ESMF-based chemistry modules in evolving versions of the
underlying GEOS-5 GCM, including test simulations that enable evaluation of the
integrity of the CCM.

Continuing to test chemistry modules in next-generatlon versions of the GEOS model,
especially the cubed-sphere dynamical core as it is pushed to nscreasingty higher
resvlutions.

Support the implementation of the GEOS-Chem grid component into the ESMF/MAPL
framework of GEOS-5,

@b 0d cuntributing to the henchmatking of the code.

Maintaining documentation of the chemistry components and information about how they
should be used for scientific applications in GEOS-5.

Conducting model simulations to support the research goals of the GMAO and its
partners, mainly examining variations of the chemical composition of the atmosphere on
interannual to multi-decadal scales, and how these changes interact with the radiative
forcing of climate.

Develuping and maintsiuing ap effective data manegemeni sirarcgs for COM model
dats.

Sub-Task B: Ozone Assimilution in GEQS-3

This sub-task supports the ozone assimilation component of GEOS-5/GSI, in order to enhance‘
GMAOQ’s ozone products in the near-real time analyses and reanalyses. A major goal is to obtain
realistic ozone distributions in the upper troposphere and lower stratosphere, as well as viable
distributions of tropospheric ozone columns. The following developments are required:

Evuluation of the ozone recond produced by MERRA-Z, incluhiag aspects of observing
svstoim stability and the inherem siability of MERRA-2 azone a2 a climase data recosd
Use the MERR A-2 system, or a variant, (o evamine the impacts of ineluding sdditionai
limb-profile dalaseis (LIMS, UTARS MLS, SABER. MIPAS) in luture Fartax Sysiem
Reanulyses produced with GILOUE-S, aiming af a start daie ¢fmid 2018, :

Continuad testing and evaluation of the ONPS-LP dataset in GEUS-S. including
assessments of its suilability for neat-redd time and rearnlyais producis.

Implement and test total-ozone column information from TOMS, GOME-2, and the
OMPS-Column dataset. Work with research scientists in GMAOQ to better characterize
the spatial information content of the ozone-column observations and introduce this into
GSI in a manner that best captures spatial structure in the resultant analyses. The work
will include studies of the impacts of super-obbing and thinning the observations, as well
as consideration of above-cloud ozene columns,

Conitibute to the development and azsessiment ol ozone products 1hat axe produced usiag
mare comiplete chemistry modules than in present production systems Vhese melude
"Stratchen” as a means for detatled study of steatospberic oo and "GROS-Chere” axa
meaus 1o exnatiiining o in an wr-pullution comssi

Continue to transfer to production systems of newly developed ozone assimilation
techniques, including the chemistry module in the model and enhanced analysis features,
Evaluate and monitor products from the operational streams.

-Task C: Siratospheris Invesfigations in GEOS-5



This subtask supports stratosphetic meteorology in the GMAQ. The work contributes to the
assessment of the performance of the models and assimilation systems, the development of these
systems to improve physical realism of the model and the data types ingested in the assimilation
system, end the continual monitoring of system performance. The following work is required:

¢ Contribute to developments of the stratospheric analysis, with a focus on examining the
performance of different data types (especially nadir radiances from AMSU-A and SSU)
i both reanalyses (MERRA- 2) and near-real-time systems.  This will include software
development to examine spatial characteristics of the radiance measurements, accounting
for satellite orbits and instrumental viewing geometry. The work will also involve
examination of model biases, including the stratopause structure and the morphology of
the diurnal end semi-diurnal tides in the analysis system.

» Evaluation of the mean state and the planetary and gravity wave structures on the
stratosphere of GEOS-5 systems, relating these waves to source mechanisms in the lower
atmosphere. Assist in the scientific interpretation of the wave structures and their realism,
including sensitivity to horizontal and vertical resolution in the models. Assess the
realism of wave drag in GEOS systems, especially by comparing the resolved gravity
wave drag structure in high-resolution models with the parameterized drag at lower
resolutions. |

« Contribute to regular evaluation of the stratospheric performance of GEOS ADAS
products, including real-time production and systems that are candidates for production
updates. Help desclop new diagaosiics and graphical displays ler communicating
information ahout GLGS-5 analyses and forecasts to the broader research field,

» Contribute o the assessment of transport error in the stratosphere of the GEOS models
and assimilation systems, using existing tools and developing idealized models

3.0 Special Requirements

None

4.0 Performance/Milestone Schedule

The GMAO Contract Year 4 POP is February 01, 2015 - January 31, 2016

5.0 Deliverables/Reporting Requirements

Sub~Task A: Chemisiry-Climaie Modeiing

Deliverables: Documented and tested model code, along with simulations using this code. The
code will be maintained in the CVS repository designated by civil service staff. Results
(catasets) from simulations will be made available to appropriate collaborators, archived for
lengevity, and visualized for scientific presentations and peer-reviewed publications, as specified

by civil service staff.

Sub-Task B: Ozone Agzimilation in GEOS-5



Deliverables: Documented and tested computer code for the GEOS-5 model and the GSI
analyses, along with ozone distributions obtained using this code. Code will be maintained in
the CVS repository designated by civil service staff. Datasets will be provided to collaborators,
archived for longevity, and visualized for scientific presentations and peer-reviewed
publications, as specified by civil service staff.

Suab-Teask C: Siratospleric Investigations in GEOS-5

Deliverables: The contractor will be responsible for running existing codes and developing new
sofiware to analyze the GEOS systems. Results will be documented in various forms, including
written reports, presentations to GMAQ staff, and posted on the web, as specified by the TM

6.0 Other Information Needed for Performance of Task

Trave!l Reguiremenis

Sub-Task A: Working meeting at Harvard University (Cambridge, MA; Sept 2015): one person,
four days

Sub-Task A: Attend GEOS-Chem Science Team meeting at Harvard University (Cambridge,
MA; May 2015): one person, four days

Sub-Task A: Attend Supercomputing Meeting in San Diego (San Dlego CA: Nov 2015): one
person, five days

Sub-Task B: AGU Fall Meeting (San Francisco, CA: Dec 2015) : one person, six days
Sub-Task B: Working visit to JPL (Pasadena, CA: May 2014): one person, six days

Sub-Task C: AGU Fall Meeting (San Francisco, CA: Dec 2015) : one person, six days

Local travel for training purposes, not to exceed 5 person-days, will be authorized at the request
of the TM or the GMAO Chief.

7.0 Data Rights

N/A

8.0 Safety

Staff on this task will comply with federal, state, local, and center safety regulations. This will be
accomplished through management emphasis, technical training, and personal responsibility.
Staff will participate in safety orientation and training in accordance with the contract Safety and
Heaith Plan, and work within the requirements of that plan.

9.0 Risk

Contractor shall provide ongoing risk assessment and mitigation in perforinance of the Task
Order, Priorities shall be re-evaluated as appropriate with the TM. Cost and schedule

performance shall be assessed on a regular basis (no less frequently than monthly) and
significant variations ¢liscussed and actad on in consultation with the TM and COTR.



10,0 Proposed Cost and Fixed Fee

In accordance with Paragraph B.5, of the contract, propose the Cost and Fixed Fee amount.



